Analysis of centromere function in Saccharomyces cerevisiae using synthetic centromere mutants.
We constructed Saccharomyces cerevisiae centromere DNA mutants by annealing and ligating synthetic oligonucleotides, a novel approach to centromere DNA mutagenesis that allowed us to change only one structural parameter at a time. Using this method, we confirmed that CDE I, II, and III alone are sufficient for centromere function and that A + T-rich sequences in CDE II play important roles in mitosis and meiosis. Analysis of mutants also showed that a bend in the centromere DNA could be important for proper mitotic and meiotic chromosome segregation. In addition we demonstrated that the wild-type orientation of the CDE III sequence, but not the CDE I sequence, is critical for wild-type mitotic segregation. Surprisingly, we found that one mutant centromere affected the segregation of plasmids and chromosomes differently. The implications of these results for centromere function and chromosome structure are discussed.